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Introduction

The U.S. Atlantic pelagic (midwa-
ter) longline fleet harvests a multitude
of species. In a recent study by Cramer
and Scott!, over 30 species were in-
cluded in a catch-effort analysis of the
fleet. In 1996, approximately 75% of
the trips reported landing swordfish, Xi-
phias gladius, 65% reported landing at

1Cramer, J., and G. P. Scott. 1998. Summarization
of catch and effort in the pelagic longline fishery
and analysis of the effect of two degree square
closures on swordfish and discardslandings. U.S.
Dep. Commer., NOAA, NMFS, Sustainable Fish-
eries Division Contribution MIA-97/98-17, 22 p.
Avail. from NMFS Southeast Fisheries Science
Center, 75 Virginia Beach Drive, Miami, FL
33149.

The authors are with the Food and Resource Eco-
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ABSTRET—La@book set and trip sum-

mary data (containing calbcand cost infor
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National Marine ksheries Service (NMFS)

were analyzed for UE. pelgic longline

vessels that participated istlantic fisher

ies in 1996.These data wer augmented
with vessel informationdm the US. Coast
Guard. Mean fish weights andx-&essel
prices flom NMFS observerand licensed
seafood dealey; respectively wee used

to estimate grss evenues. Comparisons
revealed that neteturns varied substan-

least one of the BAY Stunas(i.e. bigeye,
Thunnus obesus; albacore, @lalunga;
yellowfin, T. albacaes; and skipjack,
Katsuwonus pelamis), and 55% report-
ed landing dol phin, Coryphaena hippu-
rus. Inaddition, nearly one-third landed
coastal sharks, including sandbar, Car-
charhinus plumbeus; silky, C. falcifor-
mis; blacktip, C. limbatus; dusky, C.
obscurus; and hammerheads, Sphyrna
lewini, S. mokarran, and S. zygaena
(Larkin et al.?). Landings of pelagic
sharks and other species such aswahoo,
Acanthacybium solanderi; oilfish, Ru-
vettus pretiosus; and blackfin tuna,
Thunnus atlanticus, were also reported
in relatively large numbers.
Increasingly stringent domestic reg-
ulationsonindividual stocks, including
the highly migratory species (HMYS),
have affected vessels that target multi-
ple species (NMFS, 1999a). The addi-
tional regulatory pressure, in part, has
caused some Atlantic pelagic longline
(PLL) vessels to adopt gear that 1) si-
multaneously targets multiple species
or 2) can easily be modified to target
other species once shark and swordfish
quotas are met (South Atlantic Fishery
Management Council3). The increas-
ing trend toward multi-species target-
ing by PLL vessels indicates that tra-
ditional single-fishery economic anal-
yses may overlook benefits and costs
that are unigue to multi-species opera-

tially by vessel size and fishing behaviog—-—

(i.e. sets per trip, fishing location, season

and swodfish tageting). While the calcu-
lated economic &fcts of poposed egula-

Larkin,S.L.,D. J. Lee, and C. M. Adams. 1998.
Costs, earnings, and returns to the U.S. Atlantic
pelagic longlinefleet in 1996. Food and Resource
Economics Staff Paper SP 98-9, 44 p., avail.

tions will depend on the descriptive statistiGrom University of Florida, PO. Box 110240,
chosen for analysis, whidtself depends on Gainesville, FL 32611-0240.

the type of analysis being conducteults
show that considering hetmeneity within
this fleet can have a significanfesft on
predicted economic consequences.
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3South Atlantic Fishery Management Council.
1997. Options paper for management of dolphin
fish, 12 p., avail. from SAFMC, One Southpark
Circle, Suite 206, Charleston, SC 29407.

tions. If so, reliance on economic anal-
yses that only incorporates a single
species may result in a suboptimal re-
source management decision (Wilson,
1982).

Atlantic sharks and North Atlantic
swordfish are managed in the United
States under authority of the Magnu-
son-Stevens Fishery Conservation and
Management Act (the Magnuson-Ste-
vensAct). Tunas and hillfish, including
swordfish, are also managed under the
authority of the Atlantic Tunas Con-
vention Act. A recently released fishery
management plan (FMP) for HMS in-
tegrates the domestic management of
Atlantic tunas, swordfish, and sharks
pursuant to the Sustainable Fisheries
Act (NMFS, 19994). This FMP ac-
knowledges the multi-species nature of
the commercial fisheries by accepting,
for example, swordfish landings and
permit histories as sufficient justifica-
tion for receiving (at least) “incidental”
shark and Atlantic tuna longline per-
mits (NMFS, 1999b).

Prior to implementing or revising an
FMP, the costs and benefits of the pro-
posed regulations must be assessed. To
this end, the Magnuson-Stevens Act
requires a Regulatory Impact Review
(RIR) to identify expected changes in
the net economic benefits to society
(e.g. gross industry revenues less har-
vest costs). In addition, the Regulatory
Flexibility Act (RFA) requires an as-
sessment of potential economicimpacts
on small entities, such as changes in
gross revenues and/or fishing expendi-
tures for individual operations or dif-
ferent industry segments (U.S. Small
Business Administration, 1998). The
overall importance of economic infor-
mation was appropriately summarized
in the recently authorized HMS FMP:
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An integral part of an FMP or
FMP amendment is an analysis
of the economic effects of the
various management alternatives.
This economic analysis is critical
to identify the preferred measures
that minimize economic impacts
while meeting overall manage-
ment goals (NMFS, 1999a:7-2).

The formal collection of economic
data from vessels participating in At-
lantic pelagic fisheries was not imple-
mented until 1996. At that time, ques-
tions regarding trip expenses and labor
payments were added to the trip sum-
mary form. Although the economic por-
tion of the form was voluntary, com-
plete information was obtained on 642
trips taken by 125 PLL vessels operat-
ingintheAtlanticin 1996. These obser-
vations accounted for 20% of the total
trips and included information from
47% of the fleet.

The purpose of this paper isto pres-
ent descriptive statistics on the Atlantic
PLL fleet using the first economic data
collected. Means are used to describe
data in which observations are distrib-
uted normally and medians are used for
observations with skewed distributions;
this is because when the distribution of
avariableisskewed (such asiscommon
with housing prices and income) it is
customary to use the median value to
measure the central tendency (Cavanos
andMiller, 1993). Giventhe skewedness
of the frequency distributions on the be-
haviora, cost, and landings variables
for this fleet as shown in Larkin et al.2,
the use of fleet-wide means presented in
that analysis would provide an inaccu-
rate quantification of the “average” or
“typical” trip and set for usein calculat-
ing changes in total gross revenues as
used in an RIR. The potentia insuffi-
ciency of aggregate mean (i.e. arithmet-
ical average) statistics to describe cen-
tral tendency was also identified in re-
gardsto completing the RFA analysisin
the recent HMS FMP, which stated that
“due to the multi-species and multi-na-
tured operation of HM S fishing vessels
(i.e. wide range in vessdl size, mileage
per trip, geographic differences in fuel
costs, etc.), averages should be used
cautiously” (NMFS, 1999a:7-31).
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Perhaps more importantly, “[w]hile
the RFA analysis and NMFS guide-
lines focus on gross revenues, net rev-
enues are a more accurate measure
of both income and the net economic
effect of regulatory measures” (NMFS,
1998:18). Focusing on changesin gross
revenues ignores cost differences that
can offset projected revenue changes
from a proposed policy. Given the
skewed distributions and availability of
cost data, the bulk of our analysis com-
pares median statistics and, in particu-
lar, net revenues. Comparisons are aso
made using gross revenues, costs, and
mean net revenues. By examining dif-
ferences between aggregate statistics
and statistics calculated using disaggre-
gated data (by region, number of sets,
swordfish revenues, etc.), the effectson
the resulting economic analysis (e.g.
RIR and/or RFA) can be quantified.

The Data and Methods section con-
tains a description of the data and the
procedures used to create a single com-
prehensive data set for the U.S. Atlan-
tic PLL fleet. Thediscussionisdetailed
in order to provide transparency and
full disclosure in the analysis as rec-
ommended by the Office of Manage-
ment and Budget (1996). The level of
detail also allows for replication of the
data set and consistency with future
data sets. This is important because
using a different procedure, order of
procedures, or changing the underlying
assumptions would alter the data and
thereby change the economic outcome
predicted by policy analyses in a way
that could yield significantly different
results.

To interpret economic findings for
the entire industry, the Results section
begins with a comparison of the pop-
ulation means (i.e. data for all trips,
sets, and vessels) with the means from
a subset of the population to assess
whether the economic information in
the subset was representative of the
whole. Median statistics are then calcu-
lated for gross revenues by species, the
costs of fishing supplies, and the esti-
mated returns per trip across different
vessal and trip characteristics. The data
are examined at the trip level (in part)
because, according to Squiresand Kirk-
ley (1995: 156), “the vessdl-trip level

represents the most compl ete disaggre-
gate scale or level of production.” In
addition, the factors that affect trip ex-
penses and landings (such as the quan-
tity of fuel, bait, tackle, ice, and gro-
ceries and the type of bait and tackle)
depend on the anticipated trip length,
target species, season, and general area
fished. The mgjority of these decisions
(including the number of crew to hire)
must be made prior to departure, remain
constant during the trip, and affect de-
cisions made during the trip. For these
reasons, and since trip-level anaysis
was employed in the recent economic
analysis of this fleet (NMFS, 1998;
1999a), trip-level aggregate and disag-
gregated analyseswereincluded to pro-
vide additional useful information for
this fishery.

In the Summary and Conclusions
section, we briefly identify the main
findings, reiterate the major assump-
tions, and consider how these data can
be used in management decisions.

Data and M ethods

This discussion focuses on the meth-
ods we used to 1) extract the PLL
data from the pelagic fisheries data,
2) decide which vessel characteristics
to consider (including how to define
subgroups), 3) identify sources of fish
weight and price data, and 4) define
and calcul ate gross revenues, trip costs,
and net returns.

NMFS requires U.S. vessels partic-
ipating in Atlantic pelagic fisheries to
submit 1) arecord for each set including
the gear used, fishing effort (Iength of
mainline, number of hooks, type of bait,
etc.), location, and numbers of each spe-
cieskept (i.e. landings), and 2) asumma-
ry of each trip including the number of
sets, departure and offloading ports and
dates, and the first and last fishing days.
These detailed summaries are often re-
ferred to as“set forms” and “trip forms,”
respectively, or generically as*“logbook”
forms or reports. In 1996, variable cost
and payment questions were added to
the trip summary form.4

4All logbook data obtained from NMFS were
in raw (as reported) form; however, the set data
contained additional variables identifying obser-
vations with suspected problems. We note where
thisinformation was used in the text.
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NMFS received 17,239 set forms in
1996. Our data validation began with
identifying discrepancies between the
number of setsreported onthetrip form
and the number of set forms submitted
with the same trip number. It was im-
portant that these numbers match since
the landings from the set forms are ag-
gregated and used to estimate the gross
revenue received from each trip. Most
differences involved the case where
only one set form was submitted for a
trip that reported placing multiple sets
on the trip form. For these observa-
tions, which were identified in the data
set by NMFS, we assumed the number
of sets reported on the trip form to be
accurate and that the landings on the
set form represented the entire trip (i.e.
the set form was a “summary” set). We
also compared the dates of first and last
fishing days from the trip form to the
date of the set. If the reported set date
did not fall within the reported fishing
dates, we compared the set date to the
number and dates of the other sets and
trips by the same vessel. In most cases,
the correct set date was obvious. The
discrepancies between the set and trip
information highlight the importance
of cross-validating responses.

Since the owners or captains of al
commercial vessels that target pelagic
speciesarerequired to submit set forms,
the data set contained information on
al gear types. Following Cramer and
Scott!, we used the number of hooks
to identify PLL sets since there was a
very high response rate associated with
this variable. In particular, the set was
considered to correspond with the use
of PLL gear if at least 100 hooks were
reported.® To avoid excluding PLL sets
by vessels whose owner/captain failed
to report the number of hooks used,
we a so retained set forms that indicat-
ed the use of either “pelagic longline”
or “longline but not bottom longline”
gear (i.e. one of those gear types was
checked on the set form). To avoid ex-
cluding sets and trips by PLL vessels
whose owner/captain failed to answer
the question, we also retained the sets

5Unlike Cramer and Scott?, sets reporting fishing
locations that were missing or could not be veri-
fied were not removed.
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and trips with corresponding trip and
vessdl numbers.® The remaining data
set contained 16,549 sets placed during
3,352 trips by 276 vessels.

After aggregating thelandings statis-
tics from the set forms by trip number,
we merged the resulting file with the
corresponding trip logbook data. We
deleted unmatched trip numbers from
the file; these were observations with a
trip summary form but without corre-
sponding set forms and, thus, landings
data.” The remaining data set contained
16,477 sets placed during 3,255 trips
by 272 PLL vessels (i.e. 99.6% of total
sets, 97.1% of total trips, and 98.6% of
total vessels) operating in the Atlantic
in 1996.

We supplemented the landings and
cost datawith vessel information main-
tained by theU.S. Coast Guard (USCG).
The USCG requires al vessels dis-
placing at least 4.55 net metric tons
(t) (5 net tons) to register with the
agency and receive a vessel identifica-
tion number. We used the vessel identi-
fication number to obtain the displace-
ment of each vessel. Nine vessels did
not have a USCG number, which indi-
cates they displace less than 5 net tons.

To determine gross revenues per trip,
we turned to the 1996 trip logbook
which included payments to the owner,
captain, and the average paid to each
crew member. Ideally, gross revenues
would be determined by summing the
owner, captain, and crew payments(i.e.
the average payment times the number
of crew) and knowing whether or when
the various expenses were deducted.
Given incomplete reporting (especially
regarding the owner payment) and that
information on how payments were de-
termined was not collected, we could
not estimate gross revenues from the
reported payment information.

6Sincetheindicated use of PLL gear isnot mutu-
ally exclusive to the use of other gears on the
set forms, our analysis can include catch from all
gears used during a PLL trip; however, the inci-
dence of that was relatively small. For example,
of the total 16,477 PLL sets, 2 reported using
harpoons, 161 reported using rod and reel gear,
and 93 reported using handline gear.

"We considered deleting these trips (3% of the
total) preferableto assuming zerolandings, which
would artificially lower the mean and possibly
the median revenue statisticsif the set formswere
misplaced or not submitted.

As an dternative to using the stated
payments, we estimated gross revenues
per trip from the landings data using
mean weights and prices for each spe-
cies. An advantage to using this ap-
proach is the ability to derive a gross
revenue estimate for each species that
reflects the underlying landings. In ad-
dition, the landings data may be more
reliable since they are mandatory, sub-
mitted immediately upon docking, and
less sengitive in nature than payment
information.

For the fish weights, we first turned
to the set logbook which asks for the
total number of pounds kept. Ideally,
these total weights would be used di-
rectly with price information to calcu-
late gross revenue. In 1996, weight in-
formationwassuppliedfor eight species
and response rates ranged from 0.3%
to 41%. Using the total weights with
the landings for these species we com-
puted mean individual weights for use
with observations without data; howev-
er, the calculated mean weights were
unredlistic, e.g. individual weights for
yellowfin tuna ranged from 0.03-659
kg or 0.06-1,465 pounds. Given the ex-
treme and unrealistic range of observed
values (which could produce unreal-
istic gross revenue estimates) and the
lack of information on the remaining
species, we decided against using this
information and instead opted for mean
weights and prices from other NMFS
data sources. The primary advantage of
this approach isthat NMFS has validat-
ed these data.

Licensed deders are required to
submit sales receipts, which are also
known as “weight-out” sheets, contain-
ing the landed (i.e. dressed) weight
of each fish purchased. Mean weights
from these receipts in 1996 were the
primary data source used in this study
(Bertolino®). For species missing from
the sales data, we used mean weights
from the NMFS Southeast Region ob-
server program (Lee®). Mean weights
from either source were only used if

8Bertolino, A. 2 March 1998. NMFS Southeast
Fisheries Science Center, 75 Virginia Beach
Drive, Miami, FL 33149. Personal commun.
9Lee, D. 16 January 1998. NMFS Southeast Fish-
eries Science Center, 75 Virginia Beach Drive,
Miami, FL 33149. Personal commun.
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calculated from at least three observa-
tions. We obtained mean weights for
species not included in either the sales
or observer data from the HMS FMP
(NMFS, 1999a). The FMP was not the
primary data source sincethereport uti-
lized common weights for the follow-
ing species groups:. tunas, large coastal
sharks, pelagic sharks, and other fish.
The FMP aso provided information on
how to calculate the landed weight of
shark fins (NMFS, 19993).

We calculated mean prices for each
speciesfromtotal longlinelandingsand
dockside value asreported by dealersin
the Atlantic and Gulf of Mexico region
in 1996 (NMFS!9). For species not in-
cluded in thelongline landings summa-
ry we used the mean price for all com-
mercial landings by species. Using this
method the mean price is the average
price per pound round (i.e. live or un-
dressed) weight. Since mean weights
were only available on a dressed-
weight basis, these prices would be un-
derestimated by the dressed-to-round
weight conversion factor. We obtained
factors used to convert dressed weight
(dw) landings to round weight (rw) for
swordfish and the mgjority of tunasand
sharks from NMFS (Bennett!?). The
Florida Department of Environmental
Protection!2 provided the dw-rw con-
version factors for the remaining spe-
cies. Table 1 containsthetotal landings,
conversion factors, and mean weights
and prices for each species used to es-
timate total industry gross revenues for
1996.

Of the 3,255 PLL trips with report-
ed landings in 1996, 642 (20%)12 pro-
vided fishing cost information includ-
ing the quantity used and price paid for
fuel, bait, and ice and the total cost of

ONMFS, Fisheries Statistics and Economics
Division, 1315 East-West Highway, Silver Spring,
MD 20910. Personal commun.

11Bennett, J. 10 February 1999. NMFS South-

east Fisheries Science Center, 75 Virginia Beach
Drive, Miami, FL 33149. Personal commun.

12F]orida Department of Environmental Protec-
tion. 27 August 1998. Marine Fisheries Infor-
mation System, 100 Eighth Avenue SE., St
Petersburg, FL 33701. Personal commun.

13The low response rate is attributed to first time
collection of economic data, optional comple-
tion, and ambiguous phrasing of certain ques-
tions (Larkin et a., text Footnote 2).
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Table 1.—Estimated gr oss re venue of the Atlantic pela gic longline fleet in 1996.

Number Mean weight Conversion factor Mean price Gross revenue
Species landed (kg dw?) (dw to rw?) ($/kg rwi) ($Uus)
Swordfish 72,096 35.1 1.33 6.60 22,213,340
BAYS? tunas
Bigeye 16,865 315 1.25 7.69 5,105,879
Albacore 4,888 185 1.25 211 237,985
Yellowfin 65,636 32.0 1.25 4.42 11,592,138
Skipjack 506 5.4 1.25 3.49 11,916
Large coastal sharks
Sandbar 20,976 14.4 1.39 0.69 289,234
Dusky 2,757 234 1.39 1.24 111,595
Silky 3,664 14.4 1.39 0.87 63,560
Bignose 24 194 1.39 153 990
Night 433 19.4 1.39 1.02 11,905
Blacktip 6,347 17.6 1.39 1.02 158,273
Spinner 822 19.4 1.39 111 24,565
Tiger 278 14.4 1.39 1.47 8,161
Hammerhead 3,791 28.4 1.39 0.22 33,198
White 32 19.4 1.39 1.42 1,224
Pelagic sharks
Shortfin mako 3,124 48.6 1.39 191 403,318
Longfin mako 197 64.4 1.39 1.67 29,368
Porbeagle 1,059 315 1.39 1.80 83,463
Thresher 92 47.7 1.39 0.67 4,067
Bigeye thresher 495 441 1.39 2.82 85,635
Blue 207 32.0 1.39 0.16 1,430
Oceanic whitetip 331 15.8 1.39 0.18 1,288
Other 212 441 1.39 1.56 20,215
Other
Greater amberjack 13 18.5 1.04 2.18 543
Banded rudderfish 6 19.4 1.04 1.69 204
Blackfin tuna 1,560 7.2 1.25 2.62 36,816
Bonito 109 27 1.00 1.89 556
Dolphin 37,671 30.2 1.20 3.93 5,360,885
King mackerel 100 194 1.04 3.69 7,424
Oilfish 5,599 9.9 1.00 1.33 73,907
Wahoo 3,678 12.2 1.04 3.98 184,868
Other tuna 242 31.1 1.25 591 55,521
Other shark 1,480 19.4 1.39 1.56 61,922
Other fish 1,751 19.4 1.04 1.73 61,078
Shark fins 46,321 20.3 0.05 25.93 1,220,759
Totals® 257,041 47,557,228

1 dw = dressed weight, rw = round weight.

2 BAYS represents the following tunas: bigeye, albacore, yellowfin, and skipjack.

3 Landings exclude the number of shark fins.

groceries. A subset of tripsalso provid-
ed the number of light sticks used and
price per stick. If this information was
missing, the number of lights sticks
used was obtained from the set forms
and multiplied by the mean price per
light stick. Similarly, if ice expenses
were recorded on one trip, the average
daily cost for that vessel was used
for missing observations. A “miscella
neous” cost variable was also created
for trips that included an estimate of
the total cost of the trip that exceeded
the sum of the itemized supply costs.14

14For the total trip cost, respondents were in-
structed to include the cost of the itemized fish-
ing supplies, and “freight and handling” fees, and
any additional expenses such as gear and vessel
maintenance fees and replacement tackle.

Variable fishing costs also requires an
estimate of labor costs, however, we
could not use the reported payments
due to the data problems discussed ear-
lier. Instead, we use a share system
(discussed in the following paragraph)
to derive this expense.

According to an experienced NMFS
observer (who would prefer to remain
anonymous; Lee!®), and following the
approach used by McHugh and
Murray18, returns to vessel owners are

15| ee, D. 15 February 1999. Southeast Fisheries
Science Center, NMFS, 75 Virginia Beach Drive,
Miami, FL 33149. Personal commun.

McHugh, R. J, and T. J. Murray. 1997. An
analysis of the demand for and supply of shark.
MARFIN Grant NA57FF0052, Final Report, 36
p., avail. from NMFS, SERO, 9721 Executive
Center Dr. N., St. Petersburg, FL 33702-2432.
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typically calculated as a share of total
revenues less trip expenses excluding
groceries. The owner’s share (60% if
absentee, 50% plus a portion of the
crew share if also the captain) is used
to cover fixed costsincluding loan pay-
ments, dry dock charges, depreciation,
and accounting fees. In this study, we
assumed all trips hired a captain (i.e.
the vessel owner received 60% of net
revenues) to avoid including reimburse-
ment for captain’s labor in the return to
the owner. Thiswas necessary since the
trip summary form did not ask wheth-
er the captain was the owner. Conse-
quently, we assumed the labor costs to
equal the captain and crew share (i.e.
40% of net revenues) less grocery ex-
penses. The bulk of the analysis will
focus on differences in net returns to
the vessel owner to cover fixed costs
appropriated to the trip (i.e. short-run
returns).l’

Results

Population vs. Sample
Trip Characteristics

The Atlantic PLL fleet landed over
257,000 fish and sharksvalued at nearly
$48 millionin 1996 (Table 1). Although
over 30 species were landed, four ac-
counted for 77% of the total number
landed, namely: swordfish (28%), yel-
lowfin tuna (26%), dolphin (15%), and
sandbar sharks (8%). Collectively, these
four species also accounted for nearly
84% of the total gross revenue.

The mean characteristics of the trip,
set, and PLL vessel in 1996 are com-
pared to the characteristics of the
sample with economic data in Table
2. With the exception of the number
of hooks between floats, the mean of
the majority of characteristics are very
similar (i.e. differed by less than 10%).
In genera, lower standard deviations
were associated with the sample data.

The economic information contained
in the sample data is summarized in
Table 3. Estimated trip revenues aver-
aged $13,313 to reported average costs

17Using returns to cover fixed costs is appro-
priate for this trip-level (i.e. short-run) analysis.
Fixed costs data would be needed, however, to
construct an annual vessel profile. Unfortunately,
such data have not been collected for this fleet.
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Table 2.—Comparison of total data set with economic
subsample.

All PLL Sample
Variable tripst PLL tripst
Number of trips 3,255 642
Number of sets 16,477 3,559

Number of vessels 272 125
Mean trip characteristics
Number of sets
Trip length (days)
Number landed
Swordfish
BAYS tunas
Large coastal sharks
Pelagic sharks

5.06 (3.87)
10.50 (7.69)

5.86 (3.64)
11.79 (7.63)

22.23 (51.13)
26.99 (45.19)
12.02 (85.23)

1.76 (12.34)

20.63 (42.46)

27.03 (41.21)
9.04 (27.10)
1.22 (4.19)

Other 16.07 (38.37) 16.67 (36.27)
Mean set characteristics
Hooks 631.6 (271.8) 615.3 (271.1)
Hooks between floats 8.37 (45.62) 18.72 (88.30)
Light sticks 277.1 (192.4)2 269.9 (218.56)
Length of

mainline (km)3

Gangion length (fm)3 50.07 (67.29)

Floatline length (fm)3 32.53 (39.47)
Mean vessel characteristics

40.72 (15.86) 37.29 (15.26)
48.38 (52.01)

34.58 (33.37)

Length (m)3 17.40 (4.28)  17.28 (4.20)
Displacement (net t) 60.27 (42.63) 63.16 (43.35)
Age (years) 14.73 (7.59)  14.27 (8.56)

1 Parentheses contain standard deviations for mean values.

2 Figure from trip logbook, which had fewer missing
observations.

3 One kilometer (km) = 0.62 miles, one fathom (fm) = 6 feet,
and one meter (m) = 3.28 feet.

(i.e. variable costs excluding groceries
and labor) of $5,959. The estimated
owner’s return (assuming a 60% share)
averaged $4,412. The relatively large
standard deviations suggests consider-
ablevariability in returns (more so than
in the underlying revenues and costs),
which indicates non-normal data distri-
butions. For example, the standard de-
viations associated with gross revenues
and costs exceeded the corresponding
mean by 25% and 7%, respectively, but
the standard deviation of the net return
was 82% above the mean net return.
The median of the estimated owner
returns equaled $2,242 (Table 3), in-
dicating that returns were below that
number on at least half of the trips in
the sample. That the mean is 82% above
the median indicates the distribution of
returns, and, in fact, the distribution
of each economic variable is positively
skewed. Therefore, the median values
aremorerepresentative of thefleet since
they identify the characteristics of the
majority better than the mean, whichis
sensitive to “outliers™® For example,

18Using the empirical rule, 13% of the sample
could be considered statistical outliers (Cavanos
and Miller, 1993). These observations had either

Table 3.—Sample trip characteristics (n = 642).

Variable Mean  Standard dev.  Median
Number of crew?® 3.56 1.43 4
Gross revenues
Swordfish $6,356 $13,083 $2,157
BAYS tunas 5,092 8,202 1,917
Large coastal
sharks? 363 1,097 0
Pelagic sharks? 211 797 0
Other 1,291 3,133 306
Total® 13,313 16,619 8,916
Supply costs
Fuel 1,373 1,519 1,031
Bait 1,437 1,463 960
Icet 340 325 256
Light sticks* 687 863 360
Miscellaneous* 2,122 3,970 305
Total® 5,959 6,376 3,666
Net revenue?®
Total 7,354 13,494 3,736
Return to owner
(60% of total) 4,412 8,097 2,242
Return to captain
and crew
(40% of total
less groceries) 2,347 5,255 1,111

1 Missing values not included in calculations.

2 Revenues from the sale of shark fins accounted for 52%
and 34% of total large coastal shark and pelagic shark
revenues, respectively.

3 Since the values for the “total” and “return” variables were
calculated from the raw data, calculations based on the
means or medians may be different.

4 Missing values assumed to equal zero.

even though mean shark revenues were
positive, only by examining the median
value isit revedled that no sharks were
landed on at least half the trips (i.e.
the median is zero). Since the median
revenue for each species group ranged
from zero to 38% of the corresponding
mean, the “average” trip landed consid-
erably less than indicated by the mean.
Overall, the median gross revenues and
supply costs were 33% and 38%, re-
spectively, below their corresponding
means. Conseguently, using mean reve-
nues, costs, or net returnswould signifi-
cantly overestimate the economic ben-
efits for at least half of the trips in the
sample. More importantly, in terms of
the implications for policy anaysis, a
zero median suggests that at least half
the trips would not have been affected
by regulations on large coastal or pelag-
ic sharks.1

unusualy high costs relative to landings (e.g.
costs included expenses for multiple trips or an
unforeseen event ended the trip) or vice versa

19Operations that did not land any sharks despite
targeting those species could incur indirect costs
resulting from certain regulations. For example,
athough trip limits would not have been con-
straining, the loss of option to participate in the
fishery (i.e. loss of permit) would have.
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Table 4.—Characteristics of sample trips by vessel
length.

19.73—-
26.09 m

13.95-
<13.95m 19.72m

Variable (45ft) (46-64ft) (65-86 ft)
Number of trips 192 234 216
Median characteristics
Number of crew 2 3 5
Number of sets 3 6 7
Trip length (days) 5 11 15
Hooks per set 300 596 828
Length of mainline 209km 38.6km 48.3km
(13mi.) (24mi) (30 mi.)
Vessel length 121m 16.7m 21.8m
(39.71ft) (54.8ft) (71.5ft)
Median gross revenues
Swordfish $2,157 $1,232  $3,081
BAYS tunas 0 1,590 6,282
Large coastal sharks 48 0 0
Pelagic sharks 0 0 0
Other 91 378 474
Total 4,168 9,506 12,831
Median supply costs
Fuel 251 980 1,866
Bait 258 900 2,250
Ice 90 300 400
Light sticks 198 186 827
Miscellaneous 57 417 1,405
Total® 1,158 3,352 8,410
Net return to owner
Median 1,771 3,187 2,643
Mean 3,763 4,668 4,713

1 The sum of individual items equals the total for each trip,
but the median may not.

Trip Characteristics

By Subgroup

To improve the precision of fleet
characterization, trip statistics are com-
pared by vessel length, number of sets,
quarter, region, and the percentage of
revenues from swordfish in Tables 4
through 8, respectively. These variables
were chosen because they represented
both vessel characteristics and behav-
ioral aspects of the fleet that can be (or
have been) considered for usein FMPs
(NMFS, 1999a; Cramer and Scottl).
The distinctions between groups were
based on frequency distributions of
all PLL trips (Larkin et a.?), various
NMFS documents, and expert opinion
concerning the operation of the fishery
from NMFS employees referenced in
this paper and cooperative industry
members.20

Vessel length ranged from 9.1 to
28.8 m (30-95 feet) in the fleet and

20ysing a clustering procedure to choose vari-
ables and define groups was not employed since
clustering by gross revenue, total trip expenses,
and estimated owner returns produced groupings
that were not conducive to policy analysis.

Table 5.—Characteristics of sample trips by number of sets.

Variable 1-3 Sets 4-6 Sets 7-9 Sets 10-21 Sets
Number of trips 194 197 153 98
Median characteristics
Number of crew 2 4 4 4
Number of sets 2 5 8 11
Trip length (days) 4 11 13 18
Hooks per set 492 700 700 700
Length of mainline (km) 225 41.9 45.1 43.8
Vessel length (m) 13.3 18.2 18.8 20.0
Median gross revenues
Swordfish $616 $1,849 $4,314 $9,089
BAYS tunas 0 2,296 4,794 8,242
Large coastal sharks 0 0 0 0
Pelagic sharks 0 0 0 0
Other 0 365 711 735
Total! 2,507 8,395 14,173 24,779
Median supply costs
Fuel 219 1,095 1,294 2,406
Bait 258 960 1,500 2,685
Ice 96 280 300 386
Light sticks 99 560 667 1,597
Miscellaneous 43 526 1,009 1,591
Total® 981 3,588 5,950 9,902
Net return to owner
Median 642 2,216 4,264 9,117
Mean 965 2,804 5,291 13,097

1 The sum of individual items equals the total for each trip, but the median may not.

10.3 to 26.09 m (34-86 feet) in the
sample such that mean vessel lengths
in the fleet and sample were similar.
Vessels were grouped into three cate-
gories (10.3-13.94 m, 13.95-19.72 m,
19.73-26.09 m). The sample trips were
approximately equally distributed be-
tween groups. Examination of Table
4 indicates that on the typica trip
taken by the longest PLL vessels, the
trips were longer, used more hooks per
set, and set longer mainlines. Compar-
ison of median revenues reveals that
longer vessels landed more swordfish
and BAY S tunas (which is reflected in
the higher revenues since price is con-
stant) and incurred higher median costs
per trip. Median returns to the vessel
owner, however, were highest for mid-
length vessels due to relatively low
costs. Median owner returns by vessel
length ranged from 21% below to 42%
above (for the shortest and the mid-
length vessels, respectively) the sample
median of $2,242 (Table 3). Compar-
ison with the corresponding mean re-
turns reveals that using the mean (with
trip frequency data) would produce a
larger economic impact for an RIR
analysis and would change the relative
impacts experienced by vessels of dif-
ferent sizes.

In Table 5, trips are grouped into the
following four categories: 1-3 sets, 4-6
sets, 7-9 sets, and 10-21 sets. The last
group contains the fewest number of
total trips (15% of sample) and does
not contain trips reporting more than 21
sets (0.2% of the total) because none
provided economic information. With
the exception of the shortest trips (i.e.
trips placing 1-3 sets), the hooks per
set and vessdl length associated with the
typical trip were relatively robust to the
number of sets placed or trip length.
Despite the similarity of trips reporting
from 4-21 sets, the median net returns
to vessdl owners ranged from $2,216 to
$9,117 (1% below to 307% above the
sample median). When less than 4 sets
were placed only swordfish werelanded
onthetypical trip and the median return
to vessel owners was 71% below the
sample median. Again, the mean returns
exceed the median but both descriptive
statistics provide the same ranking of
net returns. Thus, for some stratifica
tions, estimation of relative differences
in net returns are robust to the use of
either the mean or the median.

Seasona differences in median re-
turns were examined by quarter: Jan-
uary—-March, April-June, July-Septem-
ber, and October—December. Compared
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to previous groupings (by vessel length
and sets), trips are relatively homo-
geneous across quarters in terms of
trip and vessel characteristics (Table
6). Swordfish, BAYS tunas, and the
“other” species werelanded on the typi-
ca trip throughout the year. However,
effort during the cooler months (Octo-
ber through March, the first and fourth
quarters) was characterized by dightly
longer vessels using longer mainlines.
Median trip revenues were lowest from
January through March, the same quar-
ter with highest swordfish revenues.
From April through June, when median
trip revenueswere highest, median reve-
nues for other species were nearly three
timesthat of the other quarters. Median
trip costs were highest from October
through December, primarily from in-
creased fuel expenses. Overal estimat-
ed returns to the owner were highest
in the second quarter and lowest in the
first, ranging from $1,472 to $3,449
(34% below to 54% above the sample
median). As with the disaggregation by
vessel length, and as will be shown by
regions, the descriptive statistic selected
for analysis affects the absol ute measure
of net economic benefitsand therelative
ranking of benefits between subgroups.

Geographic differences are exam-
ined in Table 7 by the location of the
offloading port, which correspond with
the areas used in Cramer and Scott?,
namely: 1) Maine to Virginia, 2) North
Carolina to Miami, 3) Texas to Key
West, and 4) the Caribbean. The major-
ity of trips in the sample offloaded at
ports located from Texas to Key West
wherethetypical trip was characterized
by the longest vessels using the most
hooks per set. The typical trip offload-
ing in the Caribbean placed the most
sets, used the longest mainline, and
was at-sea for the most days. In gen-
eral, the longest vessels and trips char-
acterized the typical trip landing in
the southern regions (Gulf of Mexico
and the Caribbean). Median returns to
the owner were highest in the Caribbe-
an (258% above the aggregate sample)
while median returnsto tripslanding in
Gulf ports were lower than in the ag-
gregate sample. The typical trip land-
ing a a Gulf port reported the largest
landings of other fish but the majority
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Table 6.—Characteristics of sample trips by quarter.

Variable Jan.—Mar. Apr.—June July—Sept. Oct.—Dec.
Number of trips 195 184 175 88
Median characteristics
Number of crew 4 4 3 4
Number of sets 5 6 5 6
Trip length (days) 10 11 10 14
Hooks per set 667 700 600 554
Length of mainline (km) 41.9 38.3 32.2 45.1
Vessel length (m) 18.2 16.7 15.2 18.8
Median gross revenues
Swordfish $4,005 $2,003 $616 $3,697
BAYS tunas 883 2,561 3,179 2,128
Large coastal sharks 0 0 0 0
Pelagic sharks 0 0 0 0
Other 108 1,023 397 187
Total® 6,761 11,027 7,395 9,378
Median supply costs
Fuel 988 1,058 760 1,417
Bait 1,079 1,035 712 1,037
Ice 225 262 260 300
Light sticks 560 421 132 631
Miscellaneous 471 363 190 87
Total 4,188 3,861 2,817 5,309
Net return to owner
Median 1,472 3,449 2,097 3,227
Mean 2,839 4,746 5,405 5,227
1 The sum of individual items equals the total for each trip, but the median may not.
Table 7.—Characteristics of sample trips by region.
Variable Maine to Virginia N.C. to Miami, Fla. Tex. to Key West, Fla. Caribbean
Number of trips 86 189 319 47
Median characteristics
Number of crew 3 2 4 4
Number of sets 5 4 6 8
Trip length (days) 8 7 12 17
Hooks per set 692 400 800 500
Length of mainline (km) 32.2 23.2 46.0 54.7
Vessel length (m) 15.6 13.3 19.7 16.4
Median gross revenues
Swordfish $ 462 $ 2,157 $1,849 $22,184
BAYS tunas 3,961 0 3,179 2,447
Large coastal sharks 0 0 0 0
Pelagic sharks 192 0 0 24
Other 91 183 412 227
Total 7,060 4,826 9,387 26,227
Median supply costs
Fuel 753 410 1,266 1,970
Bait 965 590 1,000 2,705
Ice 185 150 330 300
Light sticks 94 198 597 1,295
Miscellaneous 171 42 821 1,560
Total! 2,831 1,928 5,230 10,100
Net return to owner
Median 2,671 1,740 2,022 8,020
Mean 6,672 3,679 3,099 12,188

1 The sum of individual items equals the total for each trip, but the median may not.

of revenueswere generated from BAY S
tunas. Landings of BAY S tunas and pe-
lagic sharks were largest from Maine
to Virginia where lower costs resulted
in higher median returns (19% above
the aggregate median). The typical trip
landing from North Carolina to Miami

reported the lowest returns. The Carib-
bean region, with the highest returns,
is characterized by substantial median
swordfish revenues relative to the total
median revenue and the median reve-
nues of other regions (median sword-
fish revenues of $22,184 in the Carib-

55



Table 8.—Characteristics of sample trips by swordfish revenues.

Percentage of total revenues from swordfish

Variable < 25% 25-49.9% 50-74.9% 75% +
Number of trips 272 105 87 178
Median characteristics
Number of crew 4 4 3 3
Number of sets 5 6 7 4
Trip length (days) 11 13 12 9
Hooks per set 750 796 550 351
Length of mainline (km) 38.6 434 411 33.8
Vessel length (m) 18.2 20.9 16.7 14.6
Median gross revenues
Swordfish $0 $3,697 $5,854 $7,549
BAYS tunas 4,239 4,062 1,590 12
Large coastal sharks 0 0 0 0
Pelagic sharks 0 0 0 0
Other 470 435 412 93
Total 8,332 9,082 9,748 8,828
Median supply costs
Fuel 1,014 1,494 962 685
Bait 792 1,632 1,000 762
Ice 278 285 240 170
Light sticks 33 708 720 581
Miscellaneous 258 1,045 320 145

Total*
Net return to owner
Median
Mean

3,367

2,017
3,834

6,802 4,485 3,258

1,885
2,830

2,419
4,351

3,288
6,260

1 The sum of individual items equals the total for each trip, but the median may not.

bean region are nearly five times the
combined median swordfish revenues
of the other regions).

Note that the typical trip landing in
the Gulf and Caribbean reported the
same crew size and was characterized
by longer vessels and mainline; how-
ever, swordfish landings and overall re-
turnsdiffered substantially. Inthis case,
describing the fleet by length of the
vessel or mainline would mask signifi-
cant regional differences for the typi-
cal trip and thereby produce mislead-
ing economic effects of proposed spa-
tial fishery closures.

Differences in median returns by
swordfish targeting were also exam-
ined using the percentage of total rev-
enue from swordfish since this species
is often assumed to be the primary
target of this fleet.?! Table 8 shows
that the typical trip characterized by
swordfish revenues that accounted for
at least 75% of total gross revenues

21The set forms ask for “target” and supply 9
species as options. This information could not
be used to uniquely classify each observation by
species since responses are not mutually exclu-
sive (making the number of possible combina-
tions prohibitive to compare) and the response
rate was low (40% of sets, 22% of trips).
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had the highest returns ($3,288), took
shorter trips, placed fewer sets, used
fewer hooks per set and a shorter main-
line. When swordfish revenues com-
prised less than 50% of total revenues,
the typical trip was taken by longer
vessels that set more hooks and landed
more BAY S tunas.

Comparing the aggregate median
return to vessel owners’ ($2,242, Table
3) with the median returns by sub-
group ($642-$9,117, Tables 4 through
8) adlows the identification of sub-
groups (i.e. tripswith particular charac-
teristics) that are most similar to the ag-
gregate sample. These trips were taken
by the longest vessels (20-26 m) that
placed 4-6 sets during the third quarter
(July through September) and landed at
ports in the Gulf of Mexico or North
Atlantic with swordfish revenues that
accounted for 50-74.9% of the totdl;
median returns ranged from 6% below
to 18% above the aggregate median.
Despite the similarity of some sub-
groups with the sample median, the
median returns of the remaining sub-
groups differed more substantially (es-
pecially for trips placing a different
number of sets or landing in a different
region). Figure 1 compares the median

returns for the characteristics with the
widest range.

To facilitate comparison of median
returns with mean returns summarized
in Larkin et a.2, this information was
included in Tables 4-8. For every sub-
group the mean exceeded the median
as anticipated due to the positively
skewed distributions. This difference
is important when absolute values are
needed to estimate economic effects,
such asin RIR and RFA analysis; how-
ever, relative differences in returns are
only affected when the fleet is grouped
by vessel length, season, and region.
Hence, if the proposed regulation per-
tains to vessel size, seasons, and/or re-
gions, the choice of descriptive statis-
tic (mean vs. median) will likely affect
the conclusions drawn from the analy-
sis. Moreover, this effect could be sig-
nificant given the observed variation in
median net returns.

By Joint Subgroups

Given the dissimilarity in median
owner returns between subgroups as
shown in Figure 1, median returnswere
next calculated by the number of sets
placed for each vessel length class,
quarter, and region (i.e. the categories
in Table 5 were disaggregated by the
categories in Tables 4, 6, and 7, re-
spectively) and compared to the aggre-
gate median. As shown in Figure 2,
median returns tended to increase with
the number of setsacrossall groupings;
however, within each set group returns
varied quite substantialy from the ag-
gregate median by vessel length, quar-
ter, and region. The median return was
below the aggregate median for trips by
the longest vessels placing the fewest
sets, which could reflect tripsthat ended
earlier than planned. The median return
was highest for trips placing 10-21
sets that offloaded in the Caribbean.
Thetypical trip in the Caribbean region
also earned the highest returns in each
set group. For trips placing the fewest
sets (1-3), median returns were highest
for short vessels and during the fourth
quarter. For trips placing 4-9 sets,
median returns were highest for mid-
length vessels. Overall, median returns
for these twice disaggregated group-
ingsranged from $1,498 to $18,241 per
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trip or 168% below to 714% above the
aggregate median.

In Figure 3, variations in median re-
turns from the aggregate median are
shown by the percentage contribution
of swordfish to total trip revenues for
each vessal length class, quarter, and
region (i.e. the categories in Table 8
are disaggregated by those in Tables
4, 6, and 7, respectively). These dif-
ferences reveal that targeting behavior
had the largest impact on median re-
gional returns. Swordfish targeted trips
(where swordfish revenueswere at | east
75% of thetotal) in the northern region
(Maine to Virginia) earned median re-
turns in excess of 700% of the ag-
gregate median. Conversely, Caribbe-
an trips with swordfish revenues ac-
counting for less than 25% of the
total revenue also earned significantly
higher median returns (nearly 600%
above the aggregate median). When
the medium and long vessels targeted
swordfish, median returnswere approx-
imately 170% above the median, much
higher than the median return earned by
short vessels or for nonswordfish tar-
geted trips. For comparison, recall that
the examination of median returns by
target level alone (Table 8) reveal ed that
returns ranged from only 16% below
to 47% above the aggregate median,
which isasubstantially narrower range
than shown in Figure 3.

The temporal and spatial differences
in median returns illustrated in the fig-
ures were based on revenues estimated
using constant fish weights and prices
from Table 1. Increasing precision in
revenue estimation by including tempo-
ral and spatia price differences (as well
aspricedifference by size of fish) would
be an obvious extension to the present
anaysis. Of the 480 species, quarters,
and regions for which data was possi-
ble (four quarters and four regions for
each of the 30 species), landings were
only reported for 263 (55%). Of the 263
prices needed to correspond with land-
ings, only 95 (36%) were available from
the NMFS database. In addition, only
27% of the prices needed for swordfish,
yellowfin tuna, dolphin, and bigeye tuna
(species that comprised over 93% of
total revenues) were available. Moreim-
portantly, prices were missing for 95%

62(2), 2000

Difference from
sample median

60% -
40% A
20% A

<13.95m

400% -
300% -
200% -
100% -

0%

la Vessel length

13.95-19.72m >19.72m

1b Number of sets

-100% A

60% -
40%
20% A

0%

10-21

-20% 4
-40% 4

Jan.-Mar.

300% -

200% A

100% -

0%

Apr.-June

July-Sept. Oct.-Dec.

1d Region

-100% . ME to VA

NC to
Miami, FL

TX to Key
West, FL

Caribbean

Figure 1.—Comparison of median net returns by trip type.

of yellowfin tuna landings and more
than 98% of swordfish landings. With-
out temporal and spatial price infor-
mation on (at least) the most predom-
inate and valuable species, we could
not adequately incorporate price het-
erogeneity. Temporal and spatial dif-
ferences in landed weights may also
impact the degree of heterogeneity inthe
fleet. A complete set of distinct weights
that would correspond with the land-

ings (263 in total) was not available be-
causeit is not collected and, thus, could
not be included. For some species, such
as swordfish, price per pound can vary
with the size of the fish; however, no
data describing this relationship were
available for any of the species.

Summary and Conclusions

The detailed data description pro-
vided transparency in 1) the proce-
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dures used to synthesize the set logbook
data, trip logbook data, fish prices, fish
weights, weight conversion factors, and
vessel information and 2) the definition
of PLL observations, gross revenues,
supply costs, labor costs, and net re-
turns to the vessel owner. This trans-
parency allows for the duplication of
the data set or the creation of consistent
data sets over time. Consistency in the
data used by NMFS biologists is cur-
rently being provided through data fil-

Difference from
sample median

tering programs that identify, for ex-
ample, incorrect location codes and
summary sets. This analysis reveaed
that similar programs could be devel-
oped for the economic data. For exam-
ple, a program could flag observations
where 1) implied fish weights (calcul at-
ed from the reported pounds kept and
number landed) fall outside of a rea
sonable range, 2) estimated gross rev-
enues exceed total payments, and 3) the
reported number of sets and set dates
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Figure 2.—Comparison of median net returns by number of sets.
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do not coincide with trip dates or the
number of corresponding set forms.

In terms of dataanalysis, the popula-
tionconsisted of all Atlantic PLL tripsin
1996 that wereknown to NM FSthrough
the logbook program. The sample data
set consisted of a subset of these trips
where cost information was provided
on the trip logbook form. The sample
was representative of the population in
terms of the range of vessel types and
fishing behavior (Table 2). The use of
the logbooks to collect information ap-
pears to be effective given the response
rate and that 1) fishermen are already
familiar with the form and submission
procedures; 2) the availability of corre-
sponding catch data and gear use can
supplement and verify (i.e. cross-vali-
date) reported information; 3) the data
can be analyzed at the trip, set, or (es-
pecialy if mandatory) the vessel and
annua level; and 4) the information
can be collected a a relatively low
cost. Continually collecting this infor-
mation would also allow for the esti-
mation of economic models over time
and reduce the probability of recall bias
compared to periodic surveys. Having a
time seriesof economicinformation that
corresponds to landings aso comple-
ments studies that have focused on es-
timating regulatory effects using chang-
esin landings (e.g. Cramer and Scott?).
Ideally, the variable cost information
would be supplemented with fixed cost
data collected on permit renewal forms
(Curtis®?), voluntary proprietary data
from cooperative industry members (as
used here to verify reported variable
cost information), and periodic surveys
in order to conduct along-run analysis.

In terms of the economic results,
comparisons were made with trip-level
data using (primarily) median net re-
turnsto the vessel owner to cover fixed
costs. Given the multi-species nature
of HMS fisheries and PLL gear, dll
landings were included in the underly-
ing gross revenue calculation. Trip-lev-
e analysis was sdlected since 1) many
decisions that affect returns are made

2Curtis, R. 21 April 1999. Fisheries Statistics
and Economics Division, NMFS, 1315 East-
West Hwy, Silver Spring, MD 20910. Personal
commun.
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prior to the trip, 2) it has been consid-
ered the most complete level of produc-
tion, and 3) NMFS has used this level
for previous RIR and RFA analysis of
this fleet.

The decision to focus on median sta-
tistics was determined by the skewed
distributions of the variables and the
NMFS statement (cited in the Intro-
duction) that means may be mislead-
ing given the multi-species, multi-na-
ture aspects of the PLL fleet. And, al-
though the use of median values is not
common in fisheries analysis, this par-
ticular descriptive statistic is applica
ble to fisheries for the same reasons it
is used to compare housing prices and
income. Additional benefits to using
median values include the ability to
identify the “average” or “typical” op-
eration and that medians are robust
to potential data “outliers” (e.g. trips
with incomplete landing reports, abort-
ed trips that show no landings but
significant costs, or a small group of
“highliners” that account for arelative-
ly large share of landings). The focus
on net returns to vessel ownersto cover
fixed costs was based on the data avail-
able and the NMFS recommendation
that using grossreturns or costs areless
accurate. Lastly, the variables and vari-
able levels used to define the subgroups
in this analysis were based on those
used by NMFS (i.e. species groups
and regions), suggested by PLL vessel
owners (i.e. number of sets), and con-
sidered important to industry members
(i.e. season, vessdl length, and sword-
fish targeting). Even so, these selec-
tions should not be considered the only
or even the most appropriate variables
to consider in future analysis. The se-
lection of any particular variable(s) to
analyze and, for that matter, descriptive
statistic to use (mean and/or median)
will depend on the proposed regulatory
change and the analysis being conduct-
ed (RIR and/or RFA).

Using statistics from the aggregated
data(Tables2 and 3) impliesthat Atlan-
tic PLL operations are homogeneous.
These aggregate statisticsmay be useful
in the broad context of Atlantic HMS
species where the PLL fleet differs no-
ticeably from other gear types, how-
ever, the variability in reported land-
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Figure 3.—Comparison of median net returns by swordfish revenues.

ings, set characteristics, vessel charac-
teristics, and trip expenses (Tables 4-8,
Fig. 1) suggests a significant degree
of heterogeneity within the fleet. This
heterogeneity was further evidenced by
the finding that net economic returns,
which vary with the composition of
landings and trip costs, were dependent
on vessel length, the number of sets

per trip (i.e. trip length), temporal and
spatial fisheries participation, and the
percentage of revenues from swordfish
(Tables4-8). Moreover, the differences
in net returns were magnified when the
vessdl, trip, and behavioral characteris-
tics were considered jointly (Fig. 2-3).
Consequently, although the aggregate
statistics may accurately reflect relative
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differences in economic effects of pro-
posed regulations between gear groups
in Atlantic HMS fisheries, fleet het-
erogeneity may need to be considered
in order to appropriately evaluate the
economic effects (as reguired with the
RIR and RFA) specific to the PLL gear
group. Furthermore, with stratification
into relatively homogeneous groups,
the mean and median statistics will
converge.

In summary, the aggregate mean net
return exceeded the aggregate median
by 97%. Thus, using the mean with
trip frequency data to estimate fleet-
wide economic net benefits as allowed
under an RIR could overestimate the
economic effect. Given that median re-
turns for different stratifications deviat-
ed by as much as 714% from the ag-
gregate median return, using the strati-
fied statistics would likely increase the
estimated economic effect(s). In other
words, using “different industry seg-
ments” (such asthe stratifications posed
in this paper) for an RFA analysis as
is alowed, could produce results that
differ substantially from results derived
by assuming the aggregate economicin-
formation appropriately reflectsthe eco-
nomic conditions faced by all PLL ves-
sels. Moreover, the dratifications pro-
duced larger differences in median net
returns from the aggregate median (Fig.
1) than if gross revenues were used.
Thus, using gross revenues and thereby
ignoring costs could underestimate the
relative economic effects experienced
by different industry sectors. Lastly,
given the differences in median rev-
enues by species under the dtratifica
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tions (i.e. Table 3 vs. Tables 4-8) indi-
cates that using revenues from asingle-
species would substantially change the
analysis due to relative differences in
the cost of landing the various species.

In conclusion, this paper provides a
detailed summary of recently available
data on the Atlantic PLL fishery. The
results confirm the existence of hetero-
geneity within the Atlantic PLL fleet.
Although the finding of heterogeneity
within this fleet may not be a surpris-
ing result, and the selection of variables
and subgroups are debatable, this anal-
ysis provides quantitative evidence of
just how important these decisions (as
well asthe choiceto use gross revenues
or net returns) are to the estimation of
economic effects of proposed regula-
tory changes that are likely to affect
the Atlantic PLL fleet. This paper was
not, however, intended to be al-inclu-
sive of information needed, but rather
to show how the available data can be
used to improve and complement pre-
vious analyses. To assure that manage-
ment decisions regarding the fate of the
fleet and the future of the fishery arein-
formed and efficient, continued effort
in data collection and economic analy-
sisis paramount.
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